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relationship to the stresses produced in a body of similar cross-
section when stressed in torsion, the variations in contour of
the film corresponding to abnormal stress distribution in the
steel. Griffiths has been able also to extend mathematically
the results he has obtained experimentally, and to provide
a great deal of information regarding the concentration of
stress at different points of sections of varying shape. The
soap film method has made it possible to examine the
effect of notches and scratches, and particularly to investigate
the effect of differences in their contour. The mathematical
investigation has been pursued also to deal with the effects
of scratches, etc., when the stresses are other than the plain
torsional ones whose behaviour can be observed in the actual
experiments. The effect of scratches, etc., has been investi-
gated mathematically by Inglis and others.

All the results, both experimental and deduced, go to
confirm the particular danger of sharp corners. The accu-
mulation of stress at a plain corner which is perfectly sharp
is infinitely great. Such a corner is never met with in practice,
though the bottom of a fatigue crack in steel approaches it
very nearly (see below). As the radius of the corner is increased,
the concentration of stress resulting from the change of section
is lowered. As a typical case, that of a keyway in a propeller
shaft or back axle may be considered. The stress in the steel
at the corner at the bottom of the keyway can be brought
down to only 1-5 times that in the normal shaft by inserting
a radius at the corner equal to one-fifth of the depth of the
keyway. If the radius at the corner is only one-tenth of the
depth, the stress in the steel at this point becomes as high as
2-32 times the stress in the normal shaft. (These figures are
for torsional stresses.) Scratches or notches present somewhat
different figures. It has been shown that the degree to which
scratches affect the stress distribution is a function of their
depth and the radius at the bottom. The effect also depends
upon the angle of inclination of the sides of the notch. The
direction of the scratch, in relation to the direction of application
of the stress, also affects the degree to which the stresses are
concentrated. The nature of the stress applied to the part
has also an effect upon the extent to which the stresses are
increased. If a is the depth of the notch, and r is the
radius at its root, then the ratio of the stress in the steel